General considerations. All manipulations were carried out using standard Schlenk and glove box techniques under an atmosphere of argon and of high purity nitrogen, respectively. All solvents were dried and degassed prior to use. Toluene and n-pentane were distilled over sodium. Benzene-d 6 (C 6 D 6 ) and toluene-d 8 (C 7 D 8 ) were distilled under argon over sodium. Both were then degassed and dried over 4 Å molecular sieves. All other compounds were commercially available and were used as received.
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Synthesis of [( tBu PBP)NiMe] (3)
A solution of 2 (100 mg, 0.175 mmol) in toluene (10 mL) was cooled to -20 °C. The MeMgBr (0.2 mL, 3M in diethyl ether, 0.6 mmol) was added to this solution. The reaction mixture was allowed to reach room temperature with stirring for 3 hours during which time a change of colour from bright yellow to red-brown was observed.
All volatiles were removed in vacuo, the solid residue was extracted with pentane (2 x 15 mL) and the solution filtered. Removal of pentane under vacuum afforded 3 as a crystalline yellow solid very sensitive to moisture and oxygen; yield 76 mg, 86%. Single crystals of 3 were grown by cooling a concentrated pentane solution to -23 °C during 1 day. 1 H NMR (400 MHz, C 6 D 6, 25 °C): δ 0.15 (t, 3 H, 3 J HP = 5.9 Hz, Ni-Me), 1.25 (vt, 36 H, 3 J HP = 6.5 Hz, t Bu), 3 .74 (bs, 4 H, CH 2 ), 6.97 (bs, 2 H, CH), 7.14 (bs, 2 H, CH) ppm. 13 
Synthesis of [( tBu PBP)NiH] (4)
(20 mg, 0.038 mmol) of 3 were dissolved in 500 l of C 6 D 6 . The solution was placed in a J. Young valve NMR tube and degassed via three freeze-pump-thaw cycles. Then, the tube was charged with H 2 (2 bar) and the mixture was heated at 70 °C during 12 hours. 31 P, 11 B, 13 C and 1 HNMR analysis confirmed the quantitative formation of 4 and methane. All volatiles were removed in vacuo to give a yellow solid very sensitive to moisture and oxygen. Yield 16 mg, 90 %.
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1 H NMR (400 MHz, C 6 D 6, 25 °C): δ -1.72 (t, 1 H, 2 J HP = 33.5 Hz, Ni-H), 1.25 (vt, 36 H, 3 J HP = 6.6 Hz, t Bu), 3 .79 (bs, 4 H, CH 2 ), 7.02 (dd, 2 H, 3 J HH = 5, 4 J HH = 3 Hz, CH), 7.14 (dd, 2 H, 3 J HH = 5, 4 J HH = 3 Hz, CH) ppm. 13 C{ 1 H} NMR (100 MHz, C 6 D 6 , 25 °C): δ 29.6 (t, 2 J PC = 3.1 Hz, CH 3 -t Bu), 34.3 (t, 1 J PC = 6.3 Hz, Cq-t Bu), 41.7 (t, 1 J PC = 16.2 Hz, CH 2 ), 108.9 (CHaromatic), 118.0 (CH-aromatic), 139.9 (t, 3 J PC = 7.7 Hz, Cq-aromatic). 31 
Reaction of [( tBu PBP)NiH] (4) with 1,5-cyclooctadiene
(10 mg, 0.020 mmol) of 4 were dissolved in 0.5 mL of C 6 D 6 in a NMR tube and (7 L, 0.060 mmol) of 1,5-cyclooctadiene were added via micro syringe. The reaction was monitored by NMR spectroscopy. The 31 P, 1 H and 11 B NMR spectra contained resonances due to 4 and 5 cod in a 1:1 ratio and small amounts of 1 and Ni(cod) 2 . After 2 days the major species in solution were 1 and Ni(cod) 2 .
NMR data for complex 5: 1 
X-Ray Structural Characterization
Crystals of 2 and 3 were covered with perfluoropolyether oil (FOMBLIN®, Aldrich) and mounted in a fiber loop. X-ray data were obtained with Bruker SMART APEX II CCD area detector on a D8 goniometer at 100 K, using graphite-monochromated and 0.5 mm-Monocap-collimated Mo-K radiation (=0.71073 Å). Data were processed with the INTEGRATE program of the APEX2 software [2] for reduction and cell refinement and corrected for absorption by multiscan method applied by SADABS. The structure was solved by direct methods and refined on F2 (SHELXTL). [3] Non hydrogen atoms were refined with anisotropic displacement parameters and hydrogen atoms were introduced into the geometrically calculated positions and refined riding on the corresponding parent atoms.
A summary of the fundamental crystal and refinement data are given in the Table S1 (complex 2) and (2); Ni(1)-P(1), 2.1826(5); Ni(1)-P(2), 2.1796(5); B(2)-Ni(1)-C(1), 176.88 (7) ; P(2)-Ni(1)-P(1), 154.41 (2) . 
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Computational Details
Calculations were carried out at the DFT level with the Gaussian 09 suite of programs, [4] with the PBE0 functional. [5] The C, H, B and P atoms were represented by means of the 6-31g(d,p) basis set [6] whereas the Ni atom was described with the Stuttgart/Dresden
Effective Core Potential and its associated basis set SDD. [7] Geometry optimizations were carried out in the gas phase without restrictions. Vibrational analysis was used to characterize the stationary points in the potential energy surface, as well as for calculating the Zero Point, Enthalpy and Gibbs energy corrections at 295 K and 1 atm.
The nature of the species connected by a given transition state was confirmed by Intrinsic Reaction Coordinate (IRC) [8] calculations or by perturbing the TS geometry along the imaginary frequency and optimizing to the corresponding minima.
The effects of the bulk solvent (benzene) were accounted for in the final energy by single point calculations at the above level of theory with the SMD continuum model. [9] Tables of the optimized geometries (Cartesian coordinates, in Angstroms). Gas phase Energy (in Hartrees) in parenthesis. 
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Table S16. 5 (-1928 
KINETIC STUDIES
Procedure: A J. Young NMR tube, containing 3 (7.2 mg, 0.014 mmol) dissolved in d 8toluene (0.5 mL), was charged with 1 bar of H 2 . 1 H NMR spectra were recorded on a Bruker AVANCEIII/Ascend 400R spectrometer every 10 minutes at the indicated temperature (T = 338 K, 343 K and 348 K). Thermodynamic parameters (H ‡ = 14.4 ± 1.2 kcal mol-1 and S ‡ = -27.6 ± 0.4 cal mol -1 K -1 ) were obtained from the Eyring plot depicted in Figure S28 . 
